Highly porous materials with a bimodal pore size distribution in the micromesopore range have been produced from biomass by adding melamine to the hydrochar/KOH mixture used in the activation process. These carbons are characterized by BET surface areas in excess of ~ 3300 m 2 g -1 and a porosity equally distributed between micropores and mesopores. The use of melamine in the synthesis process not only extends the pore size distribution into the mesopore region, but leads to the incorporation of a certain amount of nitrogen atoms into the carbon framework. These materials combine high ion adsorption capacities (micropores) and enhanced ion-transport kinetics (mesopores) leading to an outstanding capacitive performance in ionic liquid-based supercapacitors. Thus, they have specific capacitances > 160 F g -1 at 1 A g -1 and > 140 F g -1 at 60 A g -1 in both pure ionic liquid and in acetonitrile-diluted ionic liquid, enabling these materials to store up to a maximum of ca. 
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Introduction
High surface area carbons have recently attracted much attention in relation to their use for storing energy in supercapacitors. Several types of carbon materials such as activated carbons, templated carbons, carbon nanotubes or graphene sheets have been exhaustively investigated for this purpose [1] [2] [3] [4] . However, it is still difficult and expensive to synthesize templated and a large pore volume made up mainly of micropores [5] . In particular, microporous carbons produced by means of KOH activation of biomass-based products have attracted more and more attention in relation to their use as electrodes in supercapacitors [6, 7] .
Hydrothermal carbonization is an increasingly popular technique for the synthesis of carbonaceous materials because of its simplicity, low-cost and environmental friendliness. Basically, it consists of heat-treating aqueous dispersion/dissolution of biomass-based materials at relatively low temperatures (< 250 ºC) [8] . The resulting product, commonly denoted as hydrochar, is a highly functionalized carbonaceous substance that constitutes an excellent platform for producing more advanced materials, such as inorganic nanostructures, catalysts, porous carbons, carbon layers enveloping inorganic nanoparticles, etc. [7, 8] . We recently demonstrated that hydrochar products obtained from several renewable sources (i.e. glucose, starch, cellulose and eucalyptus wood sawdust) make excellent precursors for producing highly microporous carbons by means of the chemical activation with KOH [9] [10] [11] .
Indeed, these carbons have high specific surface areas (up to 2850 m 2 g -1 ) and a porosity made up almost exclusively of micropores, with micropore volumes of up to 1.35 cm 3 g -1 . Firstly, we analyzed the use of such microporous carbons as sorbents for CO 2 capture and as carriers for H 2 storage [9, 10, 12] . More recently, we investigated the use of these carbons as supercapacitor electrodes in organic and neutral electrolytes and found that they exhibited an excellent electrochemical performance [10, 13] .
Several authors have recently shown that the specific capacitance of porous carbons depends more on pore size rather than on surface area, with micropores in the 0.7-0.8 nm size range being the most suitable for achieving high energy densities [14] [15] [16] [17] [18] [19] . However, carbons with a porosity made up exclusively of these narrow micropores are not a good alternative, especially for high-power applications, owing to the high ion-transport resistance in these narrow channels, which gives rise to a poor rate capability and power density values [18, 20] . This drawback is even more pronounced when using ionic liquids (ILs) as electrolytes. Their low conductivity, high viscosity and large ion size triggers the diffusional resistance which restricts the transport of ions along the porous structure. However, ionic liquids have the advantage that they are "greener" and safer than corrosive H 2 SO 4 /KOH aqueous electrolytes and toxic and flammable organic electrolytes. They also allow cell voltages as high as 3.5 [21] . Therefore, a rational design of a pore architecture that combines narrow micropores (high energy density) with a certain number of mesopores is essential for reducing ion-diffusion resistance (high power density). This concept has been corroborated by Korenblit et al. by using micro/mesoporous CDC carbons as EDLC electrodes in organic electrolyte [22] .
The porosity of the biomass-based KOH activated carbons, such as those reported by us in a previous work, is essentially made up of narrow micropores (< 1 nm) and super-micropores (1-2 nm) and hardly contains any mesopores [11] . As mentioned above, this prevents these materials from being used in high-power applications. Given the importance of renewable sources for the production of porous carbons for electrochemical applications, it is clear that the production of biomass-based KOH activated carbons with a bimodal porosity that combines narrow micropores and mesopores is a valuable objective that, if achieved, will yield untold rewards. Accordingly, herein we present a facile one-step synthesis strategy to produce biomass-based highsurface area carbons with a bimodal porosity made up of narrow micropores (∼1 nm) and small mesopores (2-5 nm). As carbon precursors, we selected two hydrochar materials obtained by hydrothermal carbonization of starch and eucalyptus wood sawdust. The procedure for fabricating the micro/mesoporous carbons involves the addition of a certain amount of melamine to the hydrochar/KOH mixture used in the chemical activation. We found that the presence of melamine in this process extends the pore size distribution range of the activated carbons promoting the generation of mesopores in the 2-5 nm range. In addition, the presence of this N-rich substance in the reaction mixture leads to the incorporation of a small number of nitrogen functional groups. The electrochemical performance of these biomass-based porous carbons was investigated by using an ionic liquid (IL) as electrolyte. We found that the mesopores generated as a consequence of using melamine notably enhances the ion transport kinetics of the bulky, low conductive and viscous ionic liquid.
Experimental

Synthesis of Materials
Hydrochar products were prepared by the hydrothermal carbonization of potato 
Characterization
The nitrogen sorption isotherms of the carbon samples were measured at −196 °C using a Micromeritics ASAP 2020 sorptometer. The apparent surface area (S BET ) was calculated from the N 2 isotherms using the Brunauer-Emmett.Teller The dc electrical conductivity and the packing density of the carbon powders were simultaneously determined in a home-made apparatus (fourprobe method) by pressing the carbon powders between two plungers into a hollow Nylon cylinder (inner diameter of 8 mm), and applying a pressure of 7.1
MPa.
Electrochemical measurements
Electrodes were prepared by mixing 85 wt% of active material with 10 wt% of polytetrafluoroethylene (PTFE) binder (Aldrich, 60 wt% suspension in water)
and 5% Super P (Timcal). The electrochemical measurements were performed in two-electrode Swagelok™ type cells using stainless steel current collectors.
Electrochemical capacitors were constructed using two carbon electrodes of comparable thickness (~ 150 μm), electrically isolated by a glassy fibrous separator. As electrolyte, the ionic liquid 1-Ethyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide (EMImTFSI) (purity = 99%, Ionic Liquids Technology, Germany) was selected. It was used pure and dissolved in acetonitrile (AN, 99.8%, anhydrous, Sigma-Aldrich). The electrochemical characterization was performed using a computer-controlled potentiostat (Biologic VMP3 multichannel generator).
Electrochemical impedance spectroscopy (EIS) measurements were
performed at open circuit voltage (i.e. 0 V) within the frequency range of 1 mHz to 100 kHz and a 10 mV AC amplitude. Plots of the dependence of the capacitance on frequency and Nyquist plots were recorded to characterize the impedance of the tested samples. The specific gravimetric capacitance of a single electrode, C EIS (F/g), was calculated according to the following formula and normalized with respect to the specific gravimetric capacitance at 1 mHz:
where f is the operating frequency (Hz), and Im(Z) and Re(Z) are the imaginary and real components of the total device resistance (Ohm). The relaxation time constant, τ 0 , which separates the capacitive behavior and the resistive behavior of the supercapacitor, was deduced from the frequency f 0 as follows:
where f 0 is obtained from the real capacitance plot at C' = C 1mHz /2.
Cyclic voltammetry experiments (CVs) were performed between 0 and 3 V at increasing sweep rates from 1 mV s -1 to 2 V s -1 . Galvanostatic charge/discharge cycling was also performed in the 0 to 3 V range at increasing current densities from 0.1 to 150 A g -1 , based on the active mass of one electrode. The specific gravimetric capacitance of one electrode determined from the galvanostatic cycles was calculated by means of the formula:
where dV/dt = the slope of the discharge curve (V s -1 ) and m = mass (grams) of carbon material in one electrode.
To trace the Ragone-like plots, the specific energy (Wh kg -1 ) was calculated using the following formula:
where C cell is the specific capacitance of the total cell (F g -1 ) and ΔV d is the operation voltage (V max -IR drop ).
The specific power (kW kg -1 ) was calculated by means of the formula:
where Δt d is the discharge time.
Results and discussion
Structural and chemical properties of the porous carbons
The microstructure and morphology of the carbon samples were examined by scanning electron microscopy (SEM). As can be seen from (AS-0). Moreover, the analysis of the porosity by means of the D-R method confirms that these samples are essentially microporous, the micropore volume constituting more than 75 % of the total pore volume (see Table 1 This is in contrast with the samples produced in the absence of melamine, whose mesopore volume is < 25 % of the total pore volume. These results reveal that the addition of melamine to the synthesis mixture promotes the increase of the specific surface area and, more importantly, the enlargement of the pore size range of the KOH-activated carbons. In this way, porous carbons with ultra-high surface areas and a bimodal porosity made up of narrow micropores and small mesopores can be easily produced from widely available biomass-derived products. It is worth noting that this effect cannot be achieved either through the increase of the activation temperature nor the amount of KOH in a conventional KOH activation of hydrochar. This is an important contribution taking into account that a porous network combining micropores and mesopores is highly advantageous in relation to the use of carbon materials as supercapacitor electrodes with bulky electrolytes. On the other hand, the textural characteristics of these materials are similar to those of polypyrrolederived activated carbon synthesized in a previous work [28] . Both methodologies share the utilization of a N-rich precursor (polypyrrole N content ~ 15 wt%) during KOH activation, suggesting that the volatile N-compounds released during the pyrolysis of the organic moieties have a relevant role on the generation of mesopores.
The electronic conductivity of the powder carbons was measured using a four-probe method. The home-made apparatus employed for such measurements allowed the simultaneous determination of conductivity and packing density. The samples produced without melamine exhibit electronic conductivities of around 4 S cm -1 and packing densities of ∼ 0.4-0.5 g cm -3 (see Table 1 ). By contrast, the carbons produced with melamine show lower values of electronic conductivity (1.3 S cm -1 ) and packing density (∼ 0.3 g cm -3 ). The reduction of the packing density of the carbons produced in the presence of melamine is coherent with the remarkable increase in their pore volume which, in addition, gives rise to an important loss of the intraparticle connectivity that causes a diminution of electronic conductivity. Overall, the packing density values are typical of highly activated carbons [29, 30] . These biomass-derived activated carbons exhibit similar electronic conductivities to advanced carbon materials used as electrodes in supercapacitors. This is especially true in the case of the carbons produced in the absence of melamine. For example, they have values that are close to those reported by Ruoff's group for activated graphene (5 S cm -1 ) [31] or to that of an activated carbon specifically designed for supercapacitor applications, such as Supra DLC-50 (4.3 S cm -1 ).
Electrochemical performance of the porous carbons
The capacitive behavior of the porous carbons was studied at room temperature in a two-electrode system by using as electrolyte a pure ionic liquid (EMImTFSI) Table S1 ). By contrast, in the case of the AA-0-and AS-0-based supercapacitors, the time constant is around 3 s in IL/AN and as long as 16-18 s in pure IL (see Table   S1 ). The total cell resistance determined from a linear projection of the vertical electrolytes almost doubled as can be seen from Figure S4a and Table S1 . This fact is a consequence of a larger EDR resistance, as illustrated in Figure S4b .
However, these values are still lower than those deduced for the AA-0 and AS-0 samples (see Table S1 ), which proves the essential role of mesopores in the enhancement of the ion transport kinetics. in pure IL at 60 ºC (see Figure 6f) . The rate performance of the AA-M and AS-M samples in pure or AN-diluted EMImTFSI at 20ºC is comparable to that of stateof-the-art carbon materials in different ILs, such as highly porous activated graphene [31, 32] , sponge-like graphene nanoarchitectures [33] , carbon nanosheets [34] or 3D ordered mesoporous carbons [35] (see Table S2 ). On the other hand, at a discharge rate of 1 A g -1 , AA-M and AS-M display specific capacitances of ~ 160-170 F g -1 in pure IL at 20 ºC (around 180 F g -1 at 60 ºC)
and ~ 170-180 F g -1 in IL/AN, values that are higher than those obtained, under similar conditions, for hemp-derived carbon nanosheets [34] and paper pulp mill sludge biowaste-derived activated carbons [36] , and comparable to those of highly porous activated graphene (see Table S2 ) [31, 32] . (around 50-100 μm, mass loading ~ 2 mg cm -2 ) [34, 36] evidencing the superior performance of the materials developed in this work. As shown in Figure 7b , when the carbon mass loading is increased to values closer to those used in commercial devices (6.5 mg cm -2 , 300 μm), there is a decrease in the amount of energy stored at high rates. However, the decrease is smaller than 10 % for specific powers < 25 kW kg -1 and less than 30 % for specific powers in the 25-80 kW kg -1 range in IL/AN electrolyte. In the case of pure IL, the loss is somewhat higher (up to ~ 50% at the highest specific power), although this could be attenuated by using higher temperatures. It is worth pointing out that even so the performance of the materials is still excellent (see Figure 7b ).
Based on that higher carbon mass loading, it can be assumed that the active carbon weight in a packaged cell would account for 25 wt.% of the total mass [29, 38] and that would lead to a specific energy of ~ 
Conclusions
In 
